ARIZONA VALIDATING, EDITING, AND ESTIMATING (VEE)
MONTHLY AND INTERVAL DATA -DRAFT

e e e
MONFHEY-ANBIHNFERVALDATA

1. Introduction

This section defines the interva data vaidation, editing, and estimation techniques
required to participate as an MRSP_Arizona VEE Ruleswill be reviewed sx months
from implementation for any changes, adjusments, or modifications.

2. Required Data Validation Checks -{Ne-commentsade by-grodp)

Data vaidation checks are designed to identify things that can go wrong at the
meter/recorder and cause the data collected to not reflect actua usage.

These rules gpply to both kWh and kVARh data, depending on the data required by
the meter’ stariff(s). If datais provided for informationa purposes only (not used for
billing purposes), vaidation is not required. Data that has not gone through the
validation processisraw data.

Generd MRSP' s and MSP s business practices should ensure that the meter is
programmed correctly for the required revenue data and that the MRSP s system is set
up to accurately maintain information such asinterva size, meter congtants, and what
quantity isrecorded by what channel. These VEE rules do not require or describe how
the MRSP verifies that the meter is programmed correctly.

All vaidation checks must be run. Failure of one check does not preclude the MRSP
from performing other validation checks.

Several wordsare used to describe the quality of interval data.
Raw data - data that has not gone through the VEE process

Vdid data - datathat has gone through dl required vaidation checks and either
passed them dl or been verified

Veified data - data that failed at least one of the required validation checks but was
determined to represent actual usage

Egimated - data that has been calculated based on standard estimation rules
because the raw datawas not valid or available ‘

Adjusted — data that has been changed because of an incorrect pulse multiplier.
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The following vaidation checks are required for interval kwh and KVARh data. They

are described below in section 3 ;

Check

Purpose

Requirement

Time check of meter reading
devicelsystem

Check for thefallowing:
time drift of meter reading device/system
outside the Applicable Regulatory
Authority standard

Time of read

Meter identification check

Check for thefallowing:
meter 1D was reported correctly
meter has not been changed out
datais being reported for the correct
meter

Time of read

Time check of meter reeding device
system

Check for the following:
time drift of meter clock outside the
Applicable Regulatory Authority
sandard

Timeof read

Pulse Overflow check

Check for the following:
improper scaling factor in meter
improperly sized transformer
hardware problem

Timeof read

Test Mode check

Check for the following:
Data collected when meter wasin test
mode that represents test load rather
than actud usage

Timeof read

Sum check

Check for the fallowing in combinetion
meter/recorder ingdlations:
Crossed channd's between meter and
recorder
pulserelay problems

Check for the following for dl ingalations:
invaid VT and CT ratios,
invalid meter congtants

Monthly
(Time of read
Optional)

Spike check

Check for the following for dl ingalations:
transmission error
spike resulting from meter test.
Note that a spike can aso occur after an
outege - in this case the datais valid, but may
or may not be used for pesk hilling depending
on the tariff and company policy.

Monthly
Timeof Reed

(24-hour period)

kVARh check (for kWh dataonly if
corresponding kVARN data
avalable)

Check for thefallowing:
kWh channdls are correctly mapped to
kVARh channel
meter is operating correctly
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Check Purpose Requirement

Hrastive Meter

High/Low Usage check Check for thefollowingin al ingtdlations Monthly

dropped phases

inaccurate meter congtants

energy diverson

fast/dow meters
Also check for the following in combingtion
meter/recorder ingtalations.
eratic pulseinput to recorder

Interval data collection and validation rules

If interval dataiis read more often than required for billing, checks need to be performed
at different timesin the process. Some must be done as the datais read from the meter;
some can be done anytime between when the data is collected from the meter and the
end of the cycle, and others have to be done on abilling period basis at the end of the
billing cycle. They are broken out that way in this description.

3.1

32

3.3.

Time check of meter reading device/system will be performed by the MSP
and MRSP once every 24 hours to ensure ersdresthat the collection device

is synchronized to the national time standard before data-collection-begins:

Collect data

Asdataiscollected

3.3.1.

3.3.2.

Check meter identification — verify that the meter’ s identification
matches what is expected.

Perform Time Tolerance check on meter and data.

The time tolerance check is performed to minimize and correct meter
clock drift and to minimize and correct the data problems associated
with meter clock drift.

How to do Time Tolerance check on meter

To perform atime tolerance check on the meter, compare meter time to
data collection device/system time. Note that depending on the
communication technology used, network latency must be taken into
account.

Pass/Fall Criteria
If meter time iswithin 3 minutes of time sandard, the meter
passes the time tolerance check. (Note that if the meter timeis
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within the 3-minute tolerance, the meter time can optionally be
corrected.)

If meter timeis off by more than 3 minutes, the meter time must
be corrected. If the meter fails the time tolerance check for
three consecutive months, the meter must be physicaly
inspected/tested.

How to do Time Tolerance check on data (Interval Check)

To perform atime tolerance check on the data, compare the number of
intervals retrieved from the meter to the number of intervals expected
given the eapsed time.

Pass/Fail Criteria
If the actuad number of intervalsis equa to the expected
number, the data passes the time tolerance check.

If the actua number of intervas differs from the expected

number, the data fails the time tolerance (intervel) check. The |
data to be corrected includes dl intervals from the last time the
meter time was determined to be good (i.e., within the 3-minute
tolerance) and when it was discovered that the meter time was

off by more than 3 minutes and the meter time was rest.

If datafails the Time Tolerance Check...

1) If the meter time was off by lessthan or equal 15 minutes, a
p0| nt to p0| nt linear mterpel ation shdl be performed%e—?%

2) If the meter time was off by more than #5_15 minutes, the deta
must be estimated. See estimation rules—4.3

3.4. Either asdataiscollected or prior to publishing on MBSPMRSP Server

3.4.1. Peform Pulse Overflow check

Ingpect each interva for this condition. If apulse overflow occurs, the
meter requires physica meter test/maintenance. Intervals with pulse
overflows must be estimated.
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3.4.2. Paform Test Mode check

is pla:ed in test mode and the actud datais not available, the data must

be edimated (see Estimation Rules section 4.3).

3.4.3. Peform Sum Check

The sum check is performed te-on meters with encoded reads to ensure
that the difference between the energy use recorded in the intervas and

the energy use recorded in the meter over the same time period iswithin
an acceptable range. This check may be done on ether consumption or
pulse data, provided the data scaling is consistent throughout the period.

How to do the Sum Check
1) Cdculate the energy use recorded in the intervas by summing
the intervals between the start and stop meter readings.

2) Cdculate the energy use recorded by the meter by taking the
difference between the start and stop readings accounting for
possible rollover between start and stop readings. For
exampleg, if the start reading was 99968 and the stop reading
was 00294, and the meter reading rolls over a 99999, the
difference would be 326.

3) Compare the energy use recorded in the intervals to the energy
use recorded by the meter. Note that the values must be in the
same units for the comparison.

Pass/Fail Criteria
If difference is <= -two-meter-1.5 meter multipliers, the data |
passes the sum check. (meter multiplier = CTR X VTR, where
CTRiscurrent trandformer ratio and VTR is voltage
transformer ratio)

If differenceis> twe-1.5 meter multipliers, the data fails the sum |
check.

If detafailsthe Sum Check
1) Severd optiond steps may be taken to resolve the sum check
falure.
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@ Reread the meter and redo the sum check from origina
gtart meter reading to new stop meter reading.

(b) Redo the sum check, taking into account the differences
between the time of the start read and the start of the
fird interval, and the time of the stop read and the end
of thelast interva. See Attachment C-VEE-A, Section
1.2. for more information.

(© Redo the sum check, taking into account missing or
incompleteintervals. See Attachment C-VEE-A,
Section 1.2.2 for more information.

(d  Additiona checks may be performed, based on the
technology used, to verify that the interval dataisan
accurate representation of usage as measured by the
meter readings.

2) If sum check is not resolved, perform manual inspection of data.

@ Verify meter and pulse multipliers. If amultiplier was
incorrect, redo the sum check using the correct
multipliers.

(b) Check for ameter change between the start and stop
meter readings. If the meter was changed, redo the
sum check for each meter independently.

(© Manualy ingpect data. If the data seems reasonable, it
can be considered verified.

(d) If the data does not seem reasonable, perform physical
meter test/ingpection. If meter tests OK, the data can
be consdered verified. If a problem isfound with the
meter, the data must be estimated. (Note: if the
problem existed prior to this billing period, previoudy
posted data must be adjusted and re-posted.) If unable
to vigt gte and perform meter test prior to posting the
data, the data must be estimated.

(e If interval datais available but meter readings are not
available, manudly inspect the data. Datathat seems
reasonable (compared with historica data) can be
considered verified. Any datathat does not seem
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reasonable must be estimated. Pending —with
resolution of VEE Issue #3

3)

3.4.4. Peaform Spike Check

The spike check is performed to identify intervals with
suspiciously high usage relative to the surrounding
intervals. This check may be done on either consumption or
pulse data, provided the data scaling is consistent
throughout the period.

How to de perform dally the Spike Check

1) For each 24-hour period, identify the highest and thixd-sixth
highest pesks. (Normdly the 24-hour period is from midnight
to midnight. If the detaiis a the beginning of the span and
doesn't dart at midnight, use enough data from the next day of
datato get 24 hours of data. If the dataiis at the end of the
gpan and does't stop at midnight, use enough data from the
next to last day of datato get 24 hours.)

2) If the highest pesk isless than or equd to the spike check
threshold of 10 pulses, skip the spike check. (A spike check
threshold is used to diminate false spikes for meters with very
low usage.)

3) If the highest pesk is grester than the spike check threshold of

10 pul ses, subtract-the third-highestpeak-from-thedivide the
highest peak by the sixth highest peak highestpesk-and-divide

by-the-thire-gxth-highest-peak:

Pass/Fail Criteria
If {highest peak divided by the- Sixththird-highest peak)/ihird
sxth-highestpeak)-is <= 1.8, the interval passes the spike
check.
If {¢highest pesk——divided by the third- Sxth highest
peak)ithird-gxth-highestpeadis > 1.8, theintervd failsthe
spike check.

If datafailsthe Spike Check
1) Optiondly reread the meter. If you get different vaue from
reread, redo spike check.
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2) If value isthe same on reread or you cannot reread the meter,
perform manua ingpection of data.

@ Look for amilar patterns on Smilar days. If asmilar
pattern is found and this seems reasonable, the data can
be considered verified.

(b) Optionally check with customer for unusua conditions
a thetime of the spike. If alegitimate reason for pike
isfound, the data can be considered verified.

3) If no smilar pattern or legitimate reason for spike isfound, the
interva with the spike must be estimated.

4) If thereisaregular pattern of failing this check, the customer
may be an irregular usage customer. See section on Irregular
Usage Customers for additiond informetion.

3.4.5. If intervd kVARN datais available, perform kVARh Check

The kVARh check is performed to identify intervals where resctive |oad
(kVARN) is present and active load (kWh) isnot, indicating a
suspicious usage pattern and possible meter malfunction. Thischeck is
only required when both kwh and kVARh are used for billing. If
kVARh datais available but not used for billing, the check is optiond.
This check may be done on either consumption or pulse data, provided
the data scaling is consistent throughout the period.

How to do the kVARh Check

1) If multiple kwWh channels map to a single kVARh channd, or
multiple KV AR channds map to single kwh channd, the
appropriate channels must be totaled prior to this check.

2) If there are any kWh intervas with zero consumption, check the
corresponding KVARh interval.

Pass/Fail Criteria |

: If the corresponding kVARh interva is dso zero or less than or
equal to the kV AR check threshold of 4 10 pulses, the kWh |
data passes the kVARh check. (A kVARh check threshold is
used to diminate fase errors for meters with very low usage.)

If the corresponding kVARh intervd is greater than the kVARO
check threshold of 4 10 pulses, the kWh interval failsthe |
kVARh check.

If datafails the kVARh Check
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1) Severd optiona steps may be taken to resolve the KVARhD
falure.

@ Investigate to determine if this data represents actua
customer usage, in which case the data can be
consdered verified.

(b) If multiple kWh channds map to asingle KVARN
channd, investigate to determine if the problem can be
directly traced to specific kwWh channds. If thisisthe
case, only data for those channels must be estimated. If
the problem is not attributable to specific channds, dl
kWh channels need to be estimated.

2) If no legitimate reason for the KVARh fallure is found, the
intervals with failures must be estimated.

3) If thereisaregular pattern of failing this check, the customer
may be an irregular usage customer.  See section on Irregular
Usage Cugtomers for additiond informetion.

3.5. Onthebilling cyclefor the meter
3.5.1. High/Low Usage Check

This test must be performed on the data that has passed or been
verified for previous checks, with no estimated vauesincluded. This
identifies metered usage that is suspicioudy high or low relative to
higtorica usage. 1t may optiondly aso be performed on dl data (vaid
and estimated) to provide a reasonableness check on the estimates
derived using the standard estimation techniques.

This check must be done on consumption data, not pulses.

How to do the High/L ow Usage Check

1) If last year' s datais available, calculate average daly usage for
same hilling month lagt year; use summed VEE or higtoricd
billing interval dataif avallable, if not use VEE or higoricad
billing usage (i.e., difference between register readings).

2) If last year’ s dataiis not available, calculate average daily usage
for the previous billing month; use summed VEE or higtorica
billing interval dataif avallable, if not use VEE or higtorica
billing usage (i.e., difference between register readings).

Group-B-VVEE Final Rough-Document
Draft 10/13/0018/£12/0009/26/0009/14/00 Page #9




ARIZONA VALIDATING, EDITING, AND ESTIMATING (VEE)

MONTHLY AND INTERVAL DATA -DRAFT

3)

4)

If last year' s data and last month' s data are not available, skip
the high/low usage check.

Cdculate average daly usage for this billing month using either
summed VEE data (if check includes estimated data) or sum of
al intervals not requiring estimation (if check does not include
edimated data). If not al intervas are included in the sum,
prorate the sum accordingly.

| Criteria

Pass/Fa

If |(historical daily average - this month’ s daily average)| <=
0:2575 — 125% * higtoricd daily average, the data passes the |
highvlow usage check.

If |(historicd daily average - this month’s daily average)| > 8:25
75 —125% * higoricd daly average, dl datain the billing
month fails the high/low usage check.

If datafails the High/Low Usage Check

1.

Check to seeif there has been ameter exchange

Check the meter and pulse multiplier

Perform manua inspection of data.

@

(b)

(©

(d)

Look at recent history for the meter. 1f monthly usage
has been on atrend in the appropriate direction and this
seems reasonable, the data can be verified.

Optionaly check with customer for changed usage
patterns. If changed usage patterns match changein
data, the data can be verified.

Check to seeif some of the data looks reasonable;
reasonable looking data can be verified. For example,
if ameter fails sometime during the month, the data a
the beginning of the month may be OK, while the data
after the meter failure may be obvioudy bad.

If the data does not seem reasonable, perform physical
meter test/ingpection. If meter tests OK, the data can
be verified. If aproblem isfound with the meter, the
data must be estimated. (Note: if the problem existed
prior to this billing period, previoudy posted data must
be adjusted and re-posted.) If unableto vigt site and
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perform meter test prior to posting the data, the data

must be estimated.
2) If the datais investigated and found to be accurate, the detais
verified.
3) If the data fails high/low usage check, suspect data must be
estimated.

4) If there isaregular pattern of failing this check, the customer
may be an irregular usage customer. See section on Irregular
Usage Customers for additiond informetion.

3.6. After all validation checks have been performed and required data has
been estimated, the MRSP must rerun all validation checksto ensure
reasonableness of estimates._|f data fails validation after estimation, it
needsto be manually verified for reasonableness.

3.7. Record Keeping Requirements

The data and the logs should be kept for aperiod of three years. If detafailed |

one or more vaidation checks, the specific checks that the data failed must be

recorded on an interval level, and:

1) If the data was manudly verified, that information must be recorded on
aninterve leve. Verified datais vaid.

2) If the validation failure(s) were not resolved through accepted methods,
the data must be estimated.

For each interval that is estimated, the MBSPM RSP must record the estimation |
dgorlthm used. Interval data estimation agorithms include:
lessthan 2 hours (4.1)

intervals adjusted
intervals manudly estimated

intervals estimated due to meter interval programmed incorrectly )
load profile template used
3.8. Irregular Usage Customers_ Including Series of Spike Checks etc.
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Anirregular usage customer is one whose usage pattern does not follow normal
usage patterns and consstently fails the spike check, kVARh check, or high/low
usage check. An MBSPMRSP can identify a customer as an irregular usage
customer if:

1) the customer data fails the standard validation check for three
consecutive months and the MBSPM RSP verifies that the data
represents the actua customer usage, OR

2) MBSPMRSP is natified by the customer’s ESP or previous
MBSPMRSP of theirregular usage pattern,=

The data used to identify an irregular usage customer could be data collected by
the MBSPM RSP, or historical data provided by the previous ESP or
MBSPMRSP. An MBSPM RSP may modify the spike check and/or high/low
usage check, and skip the kVARN check if an irregular usage customer
consgtently falsthe check. The MBSPMRSP must notify both the customer’s |
ESP and UDC of the customer’ sirregular usage status and what modified
checks will be performed immediady.

The god of the modified checks is to automate the manua procedures the
MBSPM RSP would perform to verify that thisis the cusomer’s norma usage
pattern. An MBSPMRSP may use avariation of the spike check or high/low
usage check based on the actual usage pattern. Note that the MBSPM RSP
may not skip the spike check or high/low usage check. If the data passes the
modified check, the dataiis valid and does not need to be marked as verified.

Examples of modifications for the spike check include modifying the
spike check value (180%) or the pulse threshold value (10 pulses).

Examples of modifications for the highvlow usage check include
changing the percentages (+/- 50%), using the year's average instead of
one billing period' s average, or comparing to the minimum and
maximum values for the past year.

For some customers, irregular usage patterns are symptomatic of the business
and will always be present, such as co-generation customers. For other
customers, irregular usage patterns may be atemporary condition, such aswhen
afactory adds a second shift and fails the high/low usage check for the firgt 12
months. The MBSPMRSP mugt determine whether a customer is a permanent |
or temporary irregular usage customer. Temporary irregular usage customers
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must be reviewed annualy to determineif they are ill irregular usage cusomers
or should be returned to the norma checks.
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4. Interval Data Estimation Rules

A customers bill is considered estimated when 10% or more of intervas are estimated in a billing
period.

Egimate intervals needing estimation using the following estimation rules

4.1. If section of data needing estimation is2 hoursor lessin length, use
point-to-point linear interpolation to estimatethe data. Intervals
containing a power failure cannot be used as end pointsfor interpolation.

How to apply Point-to-Point Linear Interpolation

1) If the section occursin the middle of the data, the “firgt point” isthe last
vdid interva before the section, and the “second point” isthe first vaid
interval after the section.

2) If the section occurs at the beginning of the span, use the last interva
from the higtorica data asthefirg point if the historicd detais avallable
and vdid. Otherwise, use the second point (the first vaid interva after
the section) asthe first point —this will cause the load to be estimated as
aflat load.

3) If the section occurs at the end of the span, use the firgt point (the last
vdid interva before the section) as the second point — this will cause the
load to be estimated as aflat |oad.

4.2 If the section of data needing estimation is mor e than 2 contiguous hours, use a
scaling methodology to spread the kwhkWh over selected reference daysto
estimate the data.

Deter mine the amount of kwhkWh (X) for the section of data needing
estimation.
If the did reads are good for the bill cycle, use them to compute the total kwhkWh
for the bill cyde. To compute the amount of kaahkWh (X) for the section of data
needing estimation: X = total kwhkWh for the hilling cyde minus the kwhkWh for
the good intervas
If the did reads do not include enough keakWh to incude the missing portion of
the interva data, then the keathkWh for the missing portion or the section needing
estimation should be estimated.
= |f thetimeframe of data needing estimation exceeds one week, then check with
the UDC (if applicable) to be sure there wasn't an outage, and/or check with
the MSP to find out what happened to the meter and check with the customer
to be sure that they were operating normaly during the time when the interva
datais missng or needs esimation.
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=  Edimate the kawhkWh for the missng dataor timeframe needing esimation
using the average daily keahkWh from the current bill cydeif avalable or the
average daily kwhkWh for the hilling cyde from the previous year, same hill
month or the average daily keahkWh for the billing cycdle from the same vear,
previous month or one of these vaues modified to account for current weather
conditions and customer operating patterns.

Determine the reference days.
The god isto sdlect reference days whose load shapes will most dosdy resemble
the timeframe needing estimation.
=  Sdect daysdosest intime. If none are available that would be appropriate, try the same
tineframeinthepreviousyear: seasond group of months. If none are available that would
be appropriate, try the sametime framein the previous year.
= Seasond months are:. Fall (September 15 through November 15)
Winter (November 16 through February 15)
Spring (February 16 through May 15)
Summer (May 16 through September 14)
=  Sdect “same weekdays’ (Mondays for Mondays, Tuesdays for Tuesdays) when possible.
If not enough are available, use “like days’ (weekdays for weekdays, weekends for
weekends).
= |f aholiday fdlsin the estimation period and the cusomer obsarves that holiday, then use a
holiday load shape as areference day. If no holidays are available and the customer’s
holiday usage is smilar to his Sunday usage, subgtitute a Sunday for the holiday. If the
customer does not observe the holiday, use the appropriate “ same weekday”.
= |f the estimation period exceeds one week, try to have at |east one week of reference days.

Allocate the kwhkWh for the estimation period.

- |If the reference period includes multiples of the “ same weekdays’, average them
together to create an average Monday, Tuesday etc.
Place the reference days into the portion of the file to be estimated.
Sum the lavhkWh (Y) of the estimated (reference days) portion of thefile.
Take the kawthkWh cdculated for the section needing estimation and divide it by the
sum of the kwhkWh in the reference days.  Scale factor=X/Y
Multiply every intervd in the estimation period by the scale factor.

The maximum demand for the bill cycle should not be estimated, unless
the entire cycle is estimated. In this case, use historical date to define the
maximum demand.
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4.3 Correcting data problems attributable to metering problems

Rulesfor assigning the file status and individual interval status

If on invedtigetion the cause of the data problem is determined to be a problem with the meter or meter ingtallation use

thefollowing rulesto correct the data by scding or estimating the intervals or the meter reads.

4.3.1 Inthecaseof anincorrect pulse or meter constant being gpplied to the data, the MRSP will be notified
of the following:

1. Thetime period requiring action.
2. Thecorrect pulse or meter constant.

los § aningthe fil Lindividuali I

Without prior knowledge of a problem

For the origi nd datafile, if the intervals er-data-were sent prior to having any knowledge that the meter
datawas incorrect, the data- intervals would ge-out be marked as Actual .

Any subsequent corrections will result in the new file being marked as Cor r ected and each affected

interval marked as Adjusted.

With prior knowledge of a problem
For the origind file, if there was prior knowledge that the meter data- interva wasincorrect and

corrections are made by applying the correct pulse congtant- to each of the dfected intervals and the data

would go-out intervals would be marked -as Actual.
Any subsequent correctionswill result in the new file being marked as Cor r ected and each affected

interval being marked as Adjusted.
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4.3.2 Inthe case of the meter being programmed incorrectly, wired incorrectly causing
the meter to run fast or dow or one or more phase being dropped, the MRSP will be
notified of the following:

1 Thetlme period requiring actlon

Without prior knowledge of a problem

For the origind file, if the intervals or-datawere sent prior to having any knowledge that the meter dataintervas
was incorrect, the daawould g% be marked asActual.

With prior knowledge of a problem

For the orlqmal f|Ie if there was prior knowledqe thet the meter data was incorrect and-corrections result
an I A sasbengestimated-thefile will be marked as

Esumaxed orlqmaJ and each a‘feded mtewd will be marked as Estimated.

For the origind file, if there was prior knowledge that the meter data was incorrect and corrections result

inlessthan 10% of thetota intervals being estimated, the file will be marked as Corrected Origind and

each affected interval marked as Estimated.

For_any subsequent correctlonswhlch result in the sum of the orlqmal and subsequent
estlmated mtervals' nthefi
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4.4. Interval in meter doesn’'t match tariff or settlement requirements

If the meter programming and the MBSPM RSP requirements are inconsistent,
the datais caculated as follows and the meter program must be corrected
immediatdly:

1) The meter is programmed to collect data at a smdler interva than
required by itstariffs, and the meter'sinterva evenly dividesinto the
interva required by the tariff — for example, the meter was programmed
to collect 5-minute data, and the tariff requires 15-minute data. Sum the
5-minute intervasinto 15-minute intervals on even 15-minute
boundaries. If the data passed dl the other vaidation checks, it isvaid
and does not need to be marked as estimated or verified. The meter
should be reprogrammed to reflect the correct interva period.

2) The meter is programmed to collect data at alarger interval than
required by the meter’ stariff. For example, the meter is programmed
to collect 60-minute intervals, but the tariff require 15-minute intervals.
Prorate the data by assuming an even load digtribution during the
interval. In this example, the usage in the 60-minute interval would be
divided by 4 to etimate the usage in a15-minute interva. The detaiis
marked as estimated. The meter must be reprogrammed to the correct
interva.

3) The meter is programmed to collect data at a smdler interva than
required by itstariff, but the meter’ sinterva doesn't evenly divide into
the interva required by the tariff. For example, the meter is
programmed to collect 10-minute intervas, and the tariff requires 15-
minute intervals. The data would be estimated and marked as estimated.
To edimate data, al collected intervas that are contained within the

Group-B-VVEE Final Rough-Document
Draft 10/13/0018/£12/0009/26/0009/14/00 Page #20




ARIZONA VALIDATING, EDITING, AND ESTIMATING (VEE)
MONTHLY AND INTERVAL DATA -DRAFT

required reporting interval are included in the appropriate reporting
interval. Collected intervas that cross the boundaries of required
reporting intervals are included proportionally in both reporting intervals.
In this example, if there were three 10-minute intervas containing 10
kWh, 20 kWh, and 30 kWh, the corresponding estimated 15-minute
intervals would contain 20 kWh (10 + 0.5*20) and 40 kWh (0.5*20 +
30). Thisissamilar to the prorating technique discussed in Attachment
C-VEE-A Section 1.1. The meter must be reprogrammed to the
correct interval.

5.0 Re-posting Data

The MRSP will be required to re-post actual or corrected data
regardless of the amount of usage or time that has dapsed since the
posting of the origind file.

It will be up to the discretion of the biller and/or settlement whether the
datais used for rehilling.

GroupB-VEE Final Rough-Document
Draft 10/13/0018/£12/0009/26/0009/14/00 Page #21




ARIZONA VALIDATING, EDITING, AND ESTIMATING (VEE)

MONTHLY AND INTERVAL DATA -DRAFT

Monthly Data VEE Rules

STOPPED EDITING AT THISPOINT

1. I ntroduction

This document defines the data vdideation, editing, and estimation techniques required to
participate as an MBSPM RSP for monthly data Monthly data includes consumption, |
demand, and Time-of-Use (TOU) consumption and demand.

2. Required data validation checks

Data vdideation checks are designed to identify things that can go wrong at the
meter/recorder and cause the data collected not to reflect actua usage.

Thefollowing checks are required for monthly data validation for kWh and kW data
Similar checks would apply to kVARh and KVAR dataif those values are required.

Check

Purpose

Time check of meter reading
device/system (appliesto

Check for the fallowing:

time drift of meter reading device/system outside the Applicable

meters collecting TOU data only)

devices/systems collecting TOU data Regulatory Authority standard
only)
Time check of meter (appliesto Check for the following:

time drift of meter clock outside the Applicable Regulatory

Authority standard

High/low usage check

Check for the following:
misread
fast/dow meter
broken meter
incorrect multipliers
energy diverson
dropped phases

High/low demand check (applies to
demand readings only)

Check for the fallowing:
misread
fast/dow meter
broken meter
incorrect multipliers
energy diverson
dropped phases
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Check

Purpose

Time-of-use check (appliesto TOU
data only)

Check for the following:
misread
fast/dow meter
broken meter
incorrect multipliers
energy diverson
dropped phases

Zero consumption for active meters

Check for the following:
energy diverson
meter doesn't register

Usage for inactive meters

Check for the fallowing:

unauthorized usage at a site for which thereis no customer with
financial responsibility

Number of dials on meter

Check for the fallowing:
wrong meter
misread

Did decima quantity

Check for the fallowing:
wrong meter
misread

Meter identification

Check for the following:
that the meter | D was reported correctly
the meter has not been changed out
the dataiis being reported for the correct meter

3. Rulesfor Monthly Data Validation Check

Some monthly data vaidation checks must be done & the time of meter reading, and
other checks could be done anytime after the meter isread until the datais posted. For
example, the meter identification check must be performed at the time of the meter
reading, while the high/low usage check can be performed in a handhdd system as the
meter isread, or back in ahost system. All checks are not applicable to all types of
data. The following table summarizes which checks must be done for each type of data,
and provides a recommended sequence.

Check Must be Consumption | Demand TOU TOU
done at time Consumption | Demand
of meter
read?

Timeinmeter | Yes na n‘a 3 3

High/Low No 3 n‘a 4 na

usage
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Check Must be Consumption | Demand TOU TOU
done at time Consumption | Demand
of meter
read?

High/Low No na 3 na 4

demand

TOU usage No na na 6 na

Zero No 4 n‘a 5 na

consumption for

active meters

Number of dids | Yes 2 na 2 na

Number of Yes na 2 na 2

demand decimal

places

Meter ID Yes 1 1 1 1

Most of the checks and estimation algorithms are based on higtorical data for the same
customer and the same Ste. |n areas with wide fluctuations in weether, this may not
provide the best data for residentia customers, as residential usage patterns vary much
more with changes in weather than larger customers. A separate set of High/Low usage
vaidation check and estimation rules are provided based on day-before usage of smilar
customers in the same geographic area.

3.1

Time check of Meter Reading Device/System

This check only gpplies for meter reading devices and systems collecting Time-of-Use
data. Time check of meter reading device/system ensures that the collection device is
synchronized to a nationd time standard before data collection begins

3.2

Timetolerance check of meter

The time tolerance check is only required if the meter is collecting Time-of-Use (TOU)
data. It verifiesthat the meter’ stimeis correct, and that TOU data represents the
gopropriate time periods. Note that depending on the communication technology used,

network latency must be taken into account.

3.2.1.

If timein meter iswithin +/- 3 minutes of the time sandard, the data has

passed Time Tolerance check. Note that if the meter iswithin +/- 3
minutes of the sandard, the time in the meter can optionally be
corrected.

3.2.2.

If time in meter is off > 3 minutes but <= 55 minutes, the data passes

the Time Tolerance check. The data does not need to be estimated,

but the MBSPM RSP must record the fact that the meter’ s time was of f |
by this amount in case thereis alater question about the data. The

meter time may optiondly be rest.
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3.2.3 If timein meter is off > 55 minutes, the data fails the time tolerance
check and must be estimated. Thetime in the meter must be reset. If
the meter fails the time tolerance check after being reset for three
consecutive months, the meter must be physically ingpected/tested.

3.3.  High/Low Usage

The High/lLow Usage check vdidates cumulative consumption (kWh).  Two
methods are provided - one based on historical data, and one based on
previous day data from smilar cusomers. An MBSPMRSP may implement |
either check, depending on westher characteristics and densty of meter
population served by the MBSPMRSP. The second check requires a minimum |
densty of meter population to be datigticaly accurae; this sill needs to be
determined.

3.3.1 Method based on historica data

3.3.1.1.  Cdculaethe average daily usage (ADU) for the present
billing period.
For example, if al congtants and factors have aready been
gpplied to the reads, the ADU could be calculated by:

ADU = (current billing reed - previous billing read)/(# days
between hilling reads)

If the previous billing read were on June 1, and the present
billing read is on June 30, there would be 29 days between
billing reads.

3.3.1.2. Cdculaethe historicd ADU

3.3.1.2.1 If thereisnot at leest one month (minimum 27
days) of higoricd hilling data available for the
same customer and Site, this check is not
performed.

3.3.1.2.2. If datafor the same customer and Siteis
avalable, caculate the ADU for the same billing
period lagt year. Usethisasthe higtorica billing
ADU. Oneway to determine which billing
period last year is “the same” isto choose the
mid-point of this year's billing period, and find
the billing period last year that included the
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3.3.13.

3.3.14.

Group-B-VVEE Final Rough-Document
Draft 10/13/0018/£12/0009/26/0009/14/00

samedae. For example, if the billing period
this year was from April 13 to May 13, the
mid-point would be April 28. If the billing
period has an even number of days, use the day
after the middle as the mid-point. For example,
if the billing period was from June 1 to June 30,
the mid-point would be June 16. Another way
to determine which billing period is “the same”’
isto find the billing period lagt year with its read
date in the same caendar month as the read
date of the data being vaidated.

3.3.1.2.3 If thereisno datafrom ayear ago but thereis
datafor the last billing period (minimum 27
days), caculate the ADU for the lagt billing
period and use this as the historical ADU.

Compare the present billing period ADU with the historical
billing period ADU. If the present billing period ADU is
between 40% and 200% (inclusive) of the historicd ADU,
the data passes this check. (Note that some systems may
convert ADU to a billing period usage to perform the
check.) Optional trend factors that take into account peer
group usage based on demographics, climactic areas, and
customer class may be applied to the ADU to refine the
High/Low comparison check. Sample trend factor
caculations are to be provided at alater date.

If the present billing period ADU is not within 40% to
200% (inclusive) of the higtoricd billing period ADU, the
datafallsthis check. Optionaly re-read the meter.

1. If thereread isessentidly at the sametime asthe
origind read and a different vaue is obtained, assume
the first reading was a misread and perform the check
again with the new reading. If the same reading was
obtained, assume the meter reading is correct; the
datafailed the High/Low Usage check but is verified.
OR
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2. Ifthereread isnot a the same time asthe origina
read, re-compute the average daily usage using the
new reading. If the new ADU iswithin +/- 20% of
the previous ADU, the data fails the High/Low usage
check but isverified. If the new ADU isnot within
+/- 20% of the previous ADU, the data failsthe
High/Low usage check.

3.3.15. Datathat failsthe High/Low usage check and has not been
verified may be invesigated and manudly verified if
jutification is found; otherwise the data must be estimated.

3.3.2. Method based on previous day usage of Smilar customers

Note that this method requires a certain density of customer data for
resdentia customers in the same geographic area, where westher
patterns are typicaly consstent throughout the geographic area.

3.3.2.1. Thefollowing steps are performed at the end of each meter
reading cycle day for each geographical areain order to
vaidate and estimate usage the following day:

3.3.2.1.1. Attheend of the reading day, for each good

meter read (open account, billed, between 27-

33 days & ADU =< 100), perform the

following cdculations to determine an ADU for

the billing period:

1. Cdculate ADU (= KWH/daysin billing
period)

2. Add ADU to Sum of Current ADU

3. Cdculate ADU squared

4. Add ADU squared to Sum of Current
ADU sguared

5. Add 1totota meters

6. Cdculate last month's ADU

7. Cdculae current ADU times last month's
ADU

8. Cdculatelast month’'s ADU squared

3.3.22.  Deemine which range of usage (high, medium
or low) the current ADU should be grouped
with by comparing current ADU to yesterday's
ADU Low and High Range Factors (Reference
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3.3.2.1.3for ADU low and high range factor
cd culaion methodology)

1. If the current ADU islessthan yesterday’s

ADU low range factor:

- Add current ADU to Sum of current
low ADU
Add last month’'s ADU to Sum of last
month’'slow ADU
Add current ADU times last month’'s
ADU to Sum of current low ADU times
last month’s ADU
Add current ADU squared to Sum of
current low ADU squared
Add last month’s ADU squared to Sum
of last month’slow ADU squared
Add 1 to totd low meters

2. If the current ADU is not less than the ADU
low range factor from yesterday and isless
than the ADU high range factor, add the
figures to the medium range following same
format isin 3.3.2.1.2. step 1.

3. Otherwise, add the current ADU to the
ADU high range fallowing the same format
in3.3.212 step 1.

3.3.2.1.3. Cdculate an aggregated ADU for current data
for each geographic area

3.3.2.1.3.1. Sum together the ADU vauesfor
each geographic area

3.3.2.1.3.2. Cdculate the mean for the total
ADU (=Sum of Current ADU /
total meters)

3.3.2.1.3.3. Cdculate the sandard deviation
for the total

3.3.2.1.3.4. Cdculate the current ADU low
and high range fectors:
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ADU Low Range Factor = mean -.43
Standard Deviation. If ADU Low range
factor islessthan the total current mean *
5, the ADU low range factor becomesthe
meen half.

ADU High Range Factor = mean + .43
Standard Devidtion

NOTE: By determining the low & high
factors, the Medium Range = (mean - .43
Standard Deviation) to (mean + .43
Standard Devigtion)

3.3.2.1.4. For each of the three ranges determined above
(low, medium, and high), calculate a percent of
change of monthly usage for each geographic
area.

3.3.2.1.4.1. After each meter's current billing
period’'s (ADU) isgroupedin 3
Ranges (Low, Medium, and High)
as ecifiedin 3.3.2.1.2, the
following data are summed up by
ADU range and areax

Number of customers

Sum of dl last month’'s ADU
Sum of dl current month’'s
ADU

Sum of {each last month’s
ADU times current month's
ADU}

Sum of {al last month's ADU
squared} i.e, Square dll
ADU, then sum them.

Sum of {al current month’s
ADU squared}

From the data above modified
ADU mean factors and standard
deviation factors are determined
for each range asfollows:

Modified Mean Factor:
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Sum of {last month ADU times
current month ADU} divided by
the sum of {al last month’'s ADU
squared}

Modified Standard Deviation
Factor:

Step 1. (Sum of {dl current month's
ADU sguared} minus (Mean
squared times sum of {dl last
month’s ADU squared}) divided
by (Total Meters minus 1).

Step2:  Takesguareroot of Step 1

3.3.2.1.5. Cdculae high and low range factors.

Cdculate high and low range factors (HRF and
LRF) for each of the 3 usage ranges within a
geographic area. The mean isused to calculate
esimated reads, and the high and low range
factors are used in this validation check. 2.8
and 3.5 are used in the below example to
represent the range deviation factor and will
allow for an appropriate meter read error rate.
Thisfactor can be changed to control the error
rate.

High Range Factor Formula:

HRF =1 + {(2.8X Modified Standard
Deviaion X Number of meters) / (Sum of
Current month's ADU)}

Low Range Factor Formula
LRF=1-{(3.5 X Modified Standard
Deviaion X Number of meters) / (Sum of
Current month’'s ADU)}

3.3.2.2. Aseach meter isread, perform thefollowing usng the
values calculated from the previous meter reading
days data.

3.3.2.2.1. Determine the usage from the preceding billing
month and the preceding billing reading for the
customer and site.
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3.3.2.2.2. Cdculaelow limit for this month’s usage by
multiplying the preceding month’s usage by the
low range factor determined above.

3.3.2.2.3. Cdculate high limit for this month’s usage by
multiplying the preceding month' s usage by the
high range factor determined above.

3.3.2.2.4. If the current usage is between the low and high
limit caculated in the previous two steps, the
data passes the High/L ow check.

The following is a representation of how the High and Low
Range Factors are used to vaidate meter usage:

Sample High/L ow Usage Check:

Customer’s previous usage = 400 kWh
HighRangeVdue 400kwh X 1.115HRF* = 446
Low RangeVdue 400kwh X .885LRF* = 354

Usage values falling between 354 and 446 are accepted. Usage vaues outside this range fail the check.

* HRF/LRF = High and Low Range Factors, see description above.

3.3.2.2.5. If the current usage is outsde the low and high
limit, the data fails the High/L ow check.
Optiondly re-read the meter.

1. If thereread isessentidly a the sametime
asthe origind read and a different vdueis
obtained, assume the first reading was a
misread and perform the check again with
the new reading. If the same reading was
obtained, assume the meter reading is
correct; the data failed the High/Low
Usage check but isverified. OR

2. Ifthereread isnot at the sametime asthe
origind read, re-compute the average
daly usage usng the new reading. If the
new ADU iswithin +/- 20% of the
previous ADU, the datafalsthe
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High/Low usage check but is verified. If
the new ADU is not within +/- 20% of
the previous ADU, the detafailsthe
High/Low usage check.

3.3.2.2.6. Datathat falsthe High/Low usage check and
has not been verified may be investigated and
manudly verified if judtification is found,
otherwise the data must be estimated.

3.4. High/Low Demand

The High/Low Demand Check compares the demand againgt historical data as
a reasonableness check.

3.4.1. Determine the pesk demand for this billing period.
3.4.2. Determinethe historica pesk demand.

34.21. If thereisnot at least one month (at least 27 days) of
historica billing demand data available, skip this check.

3.4.2.2. If demand daafor this cusomer and Steisavailable for the
same billing period last year, use that as the hitorical pesk
demand. (Refer to section 3.3.1.2.2 to determine same
billing period last year.)

3.4.2.3. If demand datais not available for the same hilling period
last year but there is demand data for the last billing period,
use the peak demand from the preceding billing month as
the historica peak demand.

3.4.3. Compare the present peak demand with the historical pesk demand. If
the present peak demand is between 40% and 200% of the historical
peak demand, the data passes this check.

3.4.4. If the present pesk demand is not within 40% to 200% of the historical
peek demand, the data fails the High/low demand check. Optionally
re-read the meter if the same dataiis fill available in the meter. For
example, the same datawould gill be available if demand reset has not
yet been performed or meter stores preceding billing period data.

1. If thereread is essentidly at the same time as the origind read
and a different value is obtained, assume the first reading was
amisread and perform the check again with the new reading.
If the same reading was obtained, assume the meter reading is
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correct; the data failed the High/Low Demand check but is
verified. OR

2. Ifthereread isnot a the same time as the origina read and
the new demand vaue iswithin +/- 20% of the previous
demand vaue, the data fails the High/Low demand check but
isverified. If the re-read results in the same value, the data
fals the High/Low demand check but is verified.

3.4.5. Daatha failsthe High/Low Demand check and has not been verified
may be investigated and manudly verified if judtification is found.
Otherwise the data must be estimated.

3.5 TOU Usage

The TOU usage check compares the sum of the kWh meter readings for al periods
againg the current season total kWh meter reading. Note that this check must
be done in whatever units are read from the meter. For example, if the meter
provides kWh, the kWh vaues must be summed and compared. If the meter
provides pulses, the pulse vaues must be summed and compared.

3.5.1. Forthe current hilling period, caculate the totd kWh by summing dl the
periods, including al seasons.

3.5.2. Compare the caculated tota kWh with the current total kWh read from
the meter. If they are within +/- the number of periods (active or
inactive) summed together, the data passes the check. If they are not,
the data fails the TOU Usage check and must be estimated. (Note:
some TOU rates may include more periods in one season than another,
causing “inactive’ periods. For example, asummer season may have
three periods, and awinter season only two. The period that appears
only during the summer is*“inactive’ during the winter season.)

For example, assume there were two periods, peak and off-peak, and
a season change occurred during the month.

Period Previous Season Current Season
Peak 50 150
Off-Peak 100 200

Determine the vadid range by cdculating the sum of the periods +/- the
number of periods, or (50 + 100 + 150 + 200) +/- 2. If the current
total kWh read from the meter was between 488 and 502 inclusive, the
datawould passthe check. If the current total kwWh read from the
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meter was less than 488 or greater than 502, the data would fail the
check.

If the meter is programmed to provide readings for al but one of the
periods, thistest is modified to verify the sum of the periods with
readingsis <= the total kWh.

3.6. ZeroConsumption for Active Meters
The Zero Consumption checks for zero usage during the billing month.

3.6.1. If themeter isan active meter (i.e., is associated with a customer who
has financia responsihility), calculate the usage for the present hilling
month.

3.6.2. If the usageisgreater than 0, the data passes the zero consumption
check.

3.6.3. If theusageisO, the datafailed the zero consumption check. Optionaly
verify the meter reading by re-reading the meter and/or testing the
meter. If the reread is the same and the usage is il 0, the data failed
the Zero Consumption check but is verified. If anew, different meter
reading is obtained, run dl the checks again using the new data

3.6.4. Datathat fallsthe zero consumption check may be manudly investigated
and verified if judtification isfound (for example, a building or equipment
that isonly used seasondly). If the datais not vaidated or verified, it
must be estimated.

3.7. Usagefor Inactive Meters

An inactive meter is one for which there is no customer with financid responghbility.
This does not apply to non-UDC MBSPMRSPs and is not a required check.

3.8. Number of Dialson Meter

This check gpplies to cumulative consumption only. It checks that the number of
“dids’ (digits) reported in the read is consstent with the number of dids (or
digits) on the meter display. This check is performed for both remote and local
reads if supported by the meter reading technology. If the meter reading
technology doesn't support this check, it is not performed.

3.8.1. Deeminethe number of digitsin the meter reading.
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3.8.2. If the number of digitsin the meter reading is consstent with the number
of digits/dias on the meter, the data passes this check.

3.8.3. If the number of digitsis not consistent, re-read the meter to verify that
the correct meter is being read and that it has the correct number of
digitg/dids. If the re-read provides the same values, the meter reading
failed the Number of Dias on Meter check but is verified. The Stuation
must be investigated and records must be corrected. If the re-read
produces different values, perform the check again with the new vaues.

3.9. Meter Read Demand Decimal Quantity Difference

The Meter Read Demand Decima Quarntity Difference check verifies that the
number of demand decimd places digplayed on the meter is correct. Notethis
check isonly performed for on-site meter reads, and is not performed for
remote meter reads.

3.9.1. When the meter is read on-site, the meter reader compares the number
of decimd places displayed by the meter with the number of decima
places expected. If they are the same, the reading passes the Meter
Reed Did Decima Quantity check.

3.9.2. If they are not the same, re-read the meter to verify that the correct
meter isbeing read and that it has the correct number of decima places.
If the re-read provides the same vaues, the meter reading failed the
Meter Read Dia Decima Quantity Difference check but is verified.
The situation must be investigated and records must be corrected. The
meter may need to be re-programmed. If the re-read produces
different values, perform the check again with the new vaues.

3.10. Meter Identification

There are two types of Meter Identification checks depending on how the meter is
read - Internd Meter Identification check and Externd Meter Identification
check. The following table summarizes when each check is required:

Meter Reading M ethod Perform External ID Check? | Perform Internal 1D Check?
Remote No Yes
Optical Port Yes Yes
Manual Yes No

1. If the meter is read remotely or via its optical port, the Internd Meter
Identification check is peformed. This compares the meter's internd
identification (often its serid number) with the identification expected by the
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meter reading system. If they maich, the data passes this check. [f they
don’t match, the MBSPMRSP mug investigate why the meter is different |
than indicated by their records and resolve the inconsistency

2. If the meter isred locdly (including via an opticad port), the Externd Meter
Identification Check is performed. This compares the Meter 1D on the
meter nameplate with the Meter 1D expected by the meter reading system
If they maich, the data passes this check. If they don't match, the
MBSPMRSP mug investigate why the meter is different than indicated by |
their records and resolve the incons stency.

3.11. Irregular Usage Monthly Data

An irregular usage customer is one whose usage pattern at a gpecific location
does not follow normal usage patterns and consstently fails the High/Low usage
or zero consumption for active meters checks. A customer may be determined

to be an irregular usage customer by an MBSPMRSP if the MBSPM RSP |
verifiesthat:

1. the customer datafails the sandard vaidation check for three consecutive
months, and that the data represents the actua customer usage, OR

2. the MBSPMRSP isnatified by the customer’s previous MBSPM RSP. |

The data used to determine a customer is an irregular usage customer could be
data collected by the MBSPM RSP, or historica data provided by the previous
ESP or MBSPMRSP. An ESP may notify the MBSPM RSP that a customer is
apotentid irregular usage customer based on conversations with the customer,
triggering an ingpection of the data. If a customer is determined to be an
irregular usage customer, the MBSPM RSP may optiondly omit the check the |
cusomer normdly fails. For example, if an irregular usage customer typicaly

fails the High/L ow usage check but not the zero consumption check, the zero
consumption check must still be performed but the high/low usage check may

be omitted. The MBSPM RSP must notify both the customer’s ESP and UDC |
of the customer’sirregular usage status and what checks will not be performed.

For some customers, irregular usage patterns are symptomatic of the business

and will always be present, such as agricultural or seasona customers. For

other customers, irregular usage patterns may be atemporary condition, such as
when afactory adds a second shift and fails the high/low usage check for the

firs 12 months. The MBSPM RSP must determine whether a customer isa |
permanent or temporary irregular usage cusomers. Temporary irregular usage
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customers must be reviewed &t least annudly to determine if they are il
irregular usage customers or should be returned to the norma checks.

4. Monthly Data Estimation Rules

Note that the MBSPM RSP must record the estimation agorithm used for each data
element that is estimated. The MBSPM RSP must retain this information for the same
period required for raw and validated data (3 years). Monthly data estimation
dgorithmsinclude:
- Edtimation based on previous year’' s data

Estimation based on preceding billing period' s data (>= 27 days)

Egtimation based on Smilar cusomers

Estimated demand based on average load

Other estimation method (MBSPM RSP must document when this is used)

4.1. Edimating Usage

Two methods to estimate usage are provided. They are Smilar to the two
methods of performing the High/Low Usage check. Thefirgt isbased on
historical usage for the same customer and Site; the second is based on higtorica
usage for the same customer and site combined with a factor based on present
usage of customers of the same class and same geographic area. The number
of decimd placesincluded in ADU cdculations mugt be sufficient so that
significant rounding errors do not occur. The recommended vaueis 2 decimd
places. Find estimated usage is truncated to an integer.

4.1.1. Method 1 - Based on Higtorical Usage
4.1.1.1.  Cdculate ADU to be applied

4.1.1.1.1. If billing datais available from the same
customer and same ste for the same hilling
period last year and it is not estimated, caculate
the ADU for the same billing period last year
and use thisvalue asthe ADU. Refer to section
3.3.1.2.2 to determine the same hilling period
last year. Optiond trend factors that take into
account peer group usage based on
demographics, climactic areas, and customer
class may be applied to the ADU to provide a
more accurate estimation. Sample trend factor
caculations are to be provided at alater date.
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In this case, the estimation dgorithm is
estimation based on previous year’' s data.

4.1.1.1.2. If thereisno datafrom the previous year but
thereisafull preceding billing month (et leest 27
days) cdculate the ADU for the preceding
billing month and use this vaue for the ADU. In
this case, the estimation algorithm is estimation
based on preceding billing period’ s data.

4.1.1.1.3. If neither of the previous two options are
available, data must be estimated based on any
available data, such as smilar customers, load
profiles, average usage for the customer class,
meter reads since last hilling read, other
historicdl data, etc. In this case, the estimation
agorithm is other esimation dgorithm. The
MBSPM RSP must document how the detais |
estimated.

4.1.1.2. Cdculate the number of days since the last good meter
reading within the current billing cycle to the end of this
billing period. If the meter is read monthly, thiswould
typicaly belast month's billing meter reading. If the meter
is read more frequently, this could be more recent than last
month's billing reading.

4.1.1.3. Multiply the ADU (including any congtants or factors) by
the number of days since the last good reading. If
necessary, divide this value by a meter constant or other
factor to convert it to the same units reported in the meter
reading. Truncete the value to an integer, and add the
truncated val ue to the last good reading to obtain an
edimated reading. Thisisthe estimated meter reading.
Mark the reading as being estimated using the appropriate
dgorithm.

4.1.2. Method 2 - Based on higtoricd usage and smilar customers

4.1.2.1. Fortheresdentid meter population (i.e., same geographic
areaand customer class), utilize the following determinants
as determined in 3.3.2:

ADU Low Range Factor (3.3.2.1.3.4)
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ADU High Range Factor (3.3.2.1.3.4)

Low Range Modified Mean Factor (3.3.2.1.4.1)
Medium Range Modified Mean Factor (3.3.2.1.4.1)
High Range Modified Mean Factor (3.3.2.1.4.1)

4.1.2.2. Cdculaethe ADU from last month’s billing period for that
custome.

4.1.2.3. Cdculate the modified ADU for a specific meter by
multiplying last month’s ADU (from step 4.1.2.2) by
yesterday’ s medium range modified mean factor (above) for
that geographica area.

4.1.2.4. Determineif the modified ADU isin yesterday’s low,
medium, or high range.

If the modified ADU isless than the ADU low range factor,
yesterday’ s low range modified mean factor is used to
cdculate estimated ADU in the succeeding steps.

If the modified ADU isequal to or grester than ADU low
range factor but less than the ADU high range factor,
yesterday’ s medium range modified mean factor isused to
cdculate estimated ADU in the succeeding steps.

If the modified ADU is greater than or equd to the ADU
high range factor, yesterday’ s high range modified mean
factor is used to caculate estimated ADU in the succeeding
steps.

4.1.25. Multiply the prior ADU by the modified mean factor
determined in 4.1.2.4. This becomes the new estimated
ADU.

4.1.2.6. Continuewith steps4.1.1.2, and 4.1.1.3 using the
estimated ADU calculated in the preceding step.

4.2. Esimating Demand

4.2.1. If demand datais available from the same customer and same site for
the same hilling period last year and it is not estimated, use that demand
as the estimated demand. Refer to section 3.3.1.2.2 to determine the
same hilling period last year. In this case, the estimation dgorithm is
estimation based on previous year’ s data.

4.2.2. If thereisno demand data from the previous year but there is demand
data from afull preceding billing month (at least 27 days), use the
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preceding month's demand as the estimated demand. In this case, the
edimation agorithm is estimation based on preceding billing period's
data

4.2.3. If neither of the above two options are available, caculate the average
demand for the billing period. Thisis done by dividing the actua or
estimated usage by the number of hoursin the billing period. Usethis
vaue asthe estimated demand. For example, if the billing period is 30
days, divide the usage for the billing period by 720 (the number of hours
in 30 days)

4.3. Edgimating TOU Usage

For missing TOU usage data, each period must be estimated separately, using
higtorica data from the same TOU period (defined by time frames) and season
asthe data requiring estimation. Optiond trend factors that take into account
peer group usage based on demographics, climactic areas, and customer class
may be applied to the ADU to provide a more accurate estimation. Sample
trend factor calculations are to be provided at alater date. The number of
decimd placesinduded in ADU cd culations must be sufficient so thet sgnificant
rounding errors do not occur. The recommended value is 2 decima places.
Final estimated usage is truncated to an integer.

4.3.1. For each period requiring estimation, the following steps are performed.
Note that if there is a season change during the time period requiring
estimation, each season needs to be done separately. If season
crossover occurs in the month requiring estimation, reference data could
be sdlected from the last month with crossover between the same
seasons, or the last full month of the season. There are two casesto
consder. For example:

1.  If season changes occur on October 1 and May 1, and the billing
month April 15 to May 15 (including the season crossover)
requires estimation, reference data for the winter period may be
chosen from the billing period that contained the October 1
crossover, or from the preceding billing month. Reference data
for summer could be chosen from the billing period that contained
the October 1 crossover, or from the last full summer month. If
the reference month salected does not contain the same seasons
as the month requiring estimation, an gppropriate month
containing the correct seasons should be salected.
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2. If season changes occur on October 1 and May 1, and the billing
month May 15 to June 15 requires estimation, reference data may
be chosen from the hilling period that contained the last full month
of summer data, or from the summer portion of the preceding
billing month.

43.1.1. Cdculate ADU to be applied

4.3.1.1.1. If billing dataiis available from the same
customer, same Site, and same TOU period for
the same billing period last year, and last year's
datais not estimated, calculate each period's
ADU for the same hilling period last year and
use the values as each period' sADU. Refer to
section 3.3.1.2.2 to determine the same billing
period last year. For example, if the billing
period this year was from April 13 to May 13,
the mid-point would be April 28. If aseason
change occurred during the month, use data
from the appropriate season as reference data.
Optiondly, use data from the month before or
after the same hilling period last year to get &
least one week’ sworth of data for the season.
In this case, the estimation dgorithm is
estimation based on previous year’' s data.

4.3.1.1.2. If thereisno datafrom the previous year but
thereis at least one month’s data (minimum 27
days) available from the preceding billing month
and it is not estimated, caculate each period’'s
ADU for the preceding billing month and use
the values for each period’s ADU. If aseason
change occurred during the month, use data
from the appropriate season as reference data.
Optiondly, use data from the month before or
after the same hilling period last year to get &
least one week’ sworth of data for the season.
In this case, the estimation dgorithm is
estimation based on preceding hilling period’'s
data
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4.3.1.1.3. |If thereislessthan oneweek’s historical data
available, each period’ s data must be estimated
by other methods based on any available data,
such as smilar customers, load profiles, average
usage for the customer class, meter reads since
last hilling read, other historica data, etc. In
this case, the estimation agorithm must be
documented. The egtimation agorithm is other
egimetion agorithm.

4.3.1.2. Cdculate the number of days since the last good meter
reading within the current billing cycle to the end of this
billing period for each period requiring esimation. If the
meter isread monthly, thiswould typicaly be last month's
billing reading. If the meter isread more frequently, this
could be more recent than last month's billing reading.

4.3.1.3.  For each period, multiply the ADU for that period by the
number of days requiring estimetion. Thisis the estimated
usage by period. Sum the periods to derive the total
estimated usage for the billing period. Mark the reading as
being estimated using the appropriate agorithm.

4.4. Edgimating TOU Demand Data

For missng TOU demand data, estimate each period required for billing
separately.  Note that if thereis a season change during the time period
requiring estimation, each season needs to be done separately.

4.4.1. For each period requiring estimation, the following steps are performed.
Note that if there is a season change during the time period requiring
estimation, each season needs to be done separately. If season
crossover occurs in the month requiring estimation, reference data could
be sdlected from the last month with crossover between the same
seasons, or the last full month of the season. There are two casesto
consider. For example:

1.  If season changes occur on October 1 and May 1, and the billing
month April 15 to May 15 (including the season crossover)
requires estimation, reference data for the winter period may be
chosen from the billing period that contained the October 1
crossover, or from the preceding billing month. Reference data
for summer could be chasen from the billing period that contained

Group-B-VVEE Final Rough-Document
Draft 10/13/0018/£12/0009/26/0009/14/00 Page #42




ARIZONA VALIDATING, EDITING, AND ESTIMATING (VEE)
MONTHLY AND INTERVAL DATA -DRAFT

the October 1 crossover, or from the last full summer month. I
the reference month selected does not contain the same seasons
as the month requiring estimation, an gppropriate month
containing the correct seasons should be sdlected.

2. If season changes occur on October 1 and May 1, and the billing
month May 15 to June 15 requires estimation, reference data may
be chosen from the hilling period that contained the last full month
of summer data, or from the summer portion of the preceding
billing month.

4.4.1.1. If demand datais available from the same customer and

same ste for the same billing period last year and it is not
estimated, use that demand as the estimated demand. Refer
to section 3.3.1.2.2 to determine the same billing period last
year. In this case, the estimation agorithm is estimetion
based on previous year’ s data.

4.4.1.2. If thereisno demand data from the previous year but there
is demand data from afull preceding billing month (at least
27 days), use the preceding month’s demand as the
estimated demand. In this case, the estimation agorithm is
estimation based on preceding billing period’ s data.

4.4.1.3. If nether of the aove two options are available, calculate
the average demand for the billing period. Thisis done by
dividing the actud or estimated usage by the number of
hoursin the billing period. Use this vaue as the estimated
demand. For example, if the billing period is 30 days,
divide the usage for the billing period by 720 (the number of
hoursin 30 days).
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Attachment C-VEE-A:
Interval Data VEE Technical M ethods

Removed in agreement —refer to 3.2
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1.2. Sum Check Failure Troubleshooting Techniques
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The objective of the sum check isto compare the energy use recorded by the
meter to the energy use recorded by the pulse recorder over the sametime
period. Due to data collection methods, often the period represented by the
meter reads does not correspond exactly to the period represented by the
interval data. For example, the period of data collection may span from 5/1/98
01:12 AM to 6/1/98 01:22 AM, with the meter readings corresponding exactly
to thistime period. With 15-minute interva data, the interva data for this same
period of data collection would begin at 5/1/98 01:00 AM and end at 6/1/98
01:15 AM. Thedifference of 12 minutes from the start meter reading and 7
minutes from the end meter reading could be the source of error in the failure of
the sum check.

1.2.1. Account for Start and End Time Differences

The following technique engbles the MBSPM RSP to resolve sum
check failures by taking into account time differences between the meter
readings and the interval data

Redo the sum check, taking into account the differencesin time
between the time of the start read and the start of the first interval, and
the time of the stop read and the end of the last interval:

1) Calculate aprorated start meter reading to be used in this check by
doing the fallowing:

(a) Cdculate the percentage of an interva that has elgpsed between the
gart time of the firgt interva and the time of the gart meter reading.
For example, if the meter was read a 3:30 PM, thefird interval in
an hourly interva data stream would start at 3:00 PM. The
percentage of time égpsed is (30 min./60 min.) = 50%.

(b) Multiply the usage from the firgt interva by the percentage from the
previous step. For example, if the usagein thefirg interva is 240
kWh, the percentage usage is (240* 0.50) = 120 kWh.

(c) Determine how many meter increments are represented by the
percentage usage from the previous step. For ameter multiplier of
one, the usage is equd to the number of meter increments, so 120
kWh is equa to 120 meter increments. For a meter multiplier of
80, 120 kWh is equd to 1 meter increment (i.e., 120 divided by 80
and rounded down to the nearest integer).

(d) Cdculate aprorated start meter reading by subtracting the number
of meter increments from the previous step from the actud dart
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meter reading. For example, if the start meter reading is 55555,
and the number of meter incrementsis equa to 120, the prorated
start meter reading would be (55555-120) = 55435.

2) Cdculate an dlowable margin of error to be used in this check by doing
the fallowing:

(a) Cdculate the percentage of an interva that has elgpsed between the
end time of the last interval and the time of the stop meter reading.
For example, if the meter wasread at 11:15 AM, thelagt intervd in
an hourly interva data stream would start at 11:00 AM. The
percentage of time eapsed is (15 min./60 min.) = 25%.

(b) Multiply the usage from the last interva by the percentage from the
previous step. For example, if the usage in the last intervd is 120
kWh, the percentage usage is (120*0.25) = 30 kWh.

(c) Determine how many meter increments are represented by the
percentage usage from the previous step. For ameter multiplier of
one, the usage is equa to the number of meter increments, so 30
kWh isequd to 30 meter increments. For ameter multiplier of 80,
30 kWh would result in .375 meter increments.

(d) Cdculate the dlowable margin of error by adding 2 to the vaue
cdculated in the previous step.

(e) Redo the sum check using the prorated start and origina stop meter
readings and the adlowable margin of error ingtead of the two
multipliers

1.2.2. Account for Missing or Incomplete Intervas

With some metering and data collection technologies, it is possible for

the meter or cumulative usage register to reflect accurate usage even
when theinterva datais missng or incomplete. The following technique
enables the MBSPM RSP to resolve the sum check failure for those |
intervals that were successfully collected.

If some intervals are missing or incomplete, redo the sum check after
scaling the difference between the adjusted start read and the stop read
by the percentage of good intervas.

1) Count the number of good intervasin the data stream.
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2) Cdculate the percentage of good intervas by dividing the count
from the previous step by the number of intervals €l gpsed between
gart time and stop time.

3) Multiply the percentage by the difference between the start reading
and the stop reading. (Note that you may use the actuad start and
stop readings or the prorated start and stop readingsfrom 1.2.1in
this step.)

4) Compare the new difference with the sum of the usage in the good
intervals. Note that the vaues mugt be in the same unitsfor the
comparison.

5) If the difference is <= dlowable margin from 1.2.1, the good
intervals pass the sum check. The missng or incomplete intervals
need to be estimated.

1.3. Scaling estimated data usng good meter readings

If start and stop meter readings are available and are known to be good, they
may optionally be used to scale the estimated interval data as follows:

1)

2)

3)

4)

5)

6)

Determine the total usage for the time period based upon the meter
readings.

Total Usage = ((Stop Reading-Start Reading)* Meter Multiplier)
Sum together the valid intervas.

Subtract the sum of the vaid intervas from the total usage to determine the
total estimated usage.

Total Estimated Usage = Totd Usage— Sum of Vdid Intervals
Sum together the previoudy estimated intervals.

Cdculate the scaling factor by dividing the totd estimated usage by the sum
of the esimated intervals.

Scaling Factor = Tota Estimated Usage/Sum of Edtimated Intervals

Multiply each estimated interva by the scaing factor.

Group-B-VVEE Final Rough-Document
Draft 10/13/0018/£12/0009/26/0009/14/00 Page #50




ARIZONA VALIDATING, EDITING, AND ESTIMATING (VEE)
MONTHLY AND INTERVAL DATA -DRAFT

Attachment C-VVE-B

Monthly Data VEE Technical M ethods

This attachment provides an example of vaidating and estimating usage based on
previous day usage of Smilar customers. The numbers to the left of the text correspond
to the numbers on the spreadsheet at the end of the attachment

3.3.2. Method based on previous day usage of smilar customers

Note that this method requires a certain density of customer data for
resdentia customers in the same geographic area, where weather
patterns are typicaly congstent throughout the geographic area.

3.3.21. Thefollowing steps are parformed &t the end of each meter
reading cycle day for each geographica areaiin order to
vaidate and estimate usage the following day:

3.3.21. Attheend of the reading day, for each good
meter read (open account, billed, between 27-
Represents the numerical association 33 days & ADU =< 100), perform the
onthe ‘ﬁi{hﬁiﬂsmea following calculations to determine an ADU for
Used for mapping only. the billing period:
1. Cdculale ADU (= KWH/daysin billing
period)

2. Add ADU to Sum of Current ADU

3. Cdculate ADU squared
4. Add ADU squared to Sum of Current
ADU sguared
5. Add 1totota meters

6. Cdculaelast month’'s ADU

(4 }—> 7. Cdculae current ADU timeslast month's

ADU

8. Cdculatelast month’'s ADU squared

3.3.2.1.2. Deermine which range of usage (high, medium
or low) the current ADU should be grouped
@—' with by comparing current ADU to yesterdays
ADU Low and High Range Factors (Reference
3.3.2.1.3for ADU low and high range factor
caculation methodology)
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1. If the current ADU islessthan yesterday’s
ADU low range factor:
Add current ADU to Sum of current low
ADU
Add last month’'s ADU to Sum of last
month’'slow ADU
Add current ADU timeslast month’s ADU
to Sum of current low ADU timeslast
month's ADU
Add current ADU squared to Sum of
current low ADU squared
Add last month’'s ADU squared to Sum of
last month’slow ADU squared
Add 1 to totd low meters

2. If the current ADU is not less than the ADU
low range factor from yesterday and isless
than the ADU high range factor, add the
figures to the medium range following same
format isin 3.3.2.1.2. step 1.

3. Otherwise, add the current ADU to the
ADU high range fallowing the same format
in3.3.212 step 1.

3.3.2.1.3. Cdculate an aggregated ADU for current data
for each geographic area
Sum together the ADU values for each
geographic area
Calculate the mean for the totd ADU (=Sum of
Current ADU / total meters)
(9} Cdculate the standard deviation for the total
Cdculate the current ADU low and high range
factors:

. ADU Low Range Factor = mean -.43
Standard Deviation. If ADU Low range
factor isless than the total current mean *

1
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5, the ADU low range factor becomesthe
meen half.
ADU High Range Factor = mean + .43
Standard Deviation

. NOTE: By determining thelow & high
factors, the Medium Range = (mean - .43
Standard Deviétion) to (mean + .43
Standard Deviétion)

3.3.2.1.4. For each of the three ranges determined above
(low, medium, and high), caculate a percent of
change of monthly usage for each geographic
area.

3.3.2.1.4.1. After eech meter's current billing
period’s (ADU) isgroupedin 3
Ranges (Low, Medium, and High)
as ecifiedin 3.3.2.1.2, the
following data are summed up by
ADU range and areax

Number of customers

Sum of dl last month’'s ADU
Sum of dl current month’s
ADU

16 - Sum of {each last month's
ADU times current month’s
ADU}

Sum of {dl lagt month's ADU

squared} i.e., Square dl
ADU, then sum them.

14

!.I—\ .I—\
a1 w

- Sumof {dl current month's
ADU sguared}
From the data above modified

ADU mean factors and standard
deviation factors are determined
for each range as follows:

Modified Mean Factor:

Sum of {last month ADU times
current month ADU} divided by
the sum of {dl last month’'s ADU
squared}
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Modified Standard Deviation
Factor:
Step 1.  (Sumof {dl current month's
@ ADU sguared} minus (Mean
squared times sum of {dl last
month’s ADU squared}) divided

by (Total Meters minus 1).
Step 2:  Take squareroot of Step 1

3.3.2.1.5. Cdculae high and low range factors.

Cdculate high and low range factors (HRF and
LRF) for each of the 3 usage ranges within a
geographic area. The mean isused to calculate
esimated reads, and the high and low range
factors are used in this validation check. 2.8
and 3.5 are used in the below example to
represent the range deviation factor and will
allow for an appropriate meter read error rate.
Thisfactor can be changed to control the error
rate.

High Range Factor Formula:
HRF =1 + {(2.8X Modified Standard
Deviaion X Number of meters) / (Sum of
Current month's ADU)}

Low Range Factor Formula

- > LRF=1-{(3.5X Modified Standard
Deviaion X Number of meters) / (Sum of
Current month’'s ADU)}

3.3.22. Aseach meer isread, perform the following usng the
vaues cdculated from the previous meter reading days

data
3.3.2.2.1. Determine the usage from the preceding billing
month and the preceding billing reading for the
customer and Site.
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3.3.1.2.2. Calculate low limit for this month’s usage by
multiplying the preceding month’s usage by the
low range factor determined above.

3.3.2.2.3. Cdculate high limit for this month’s usage by
multiplying the preceding month' s usage by the
high range factor determined above.

3.3.22.4. If the current usage is between the low and high

limit caculated in the previous two steps, the
data passes the High/Low check.

4.1. Edimating Usage
4.1.2. Method 2 - Based on higtorical usage and smilar customers

4.1.2.1. Forthereddentid meter population (i.e., same geographic
areaand customer class), utilize the following determinants
as determined in 3.3.2:

ADU Low Range Factor (3.3.2.1.3.4)

ADU High Range Factor (3.3.2.1.3.4)

Low Range Modified Mean Factor (3.3.2.1.4.1)
Medium Range Modified Mean Factor (3.3.2.1.4.1)
High Range Modified Mean Factor (3.3.2.1.4.1)

4.1.2.2. Cdculaethe ADU from last month's hilling period for that
customer.
4.12.3.  Caculatethe modified ADU for aspecific meter by

multiplying last month’s ADU (from step 4.1.2.2) by
yesterday’ s medium range modified mean factor (above) for
that geographica area.

4.1.2.4. Determineif the modified ADU isin yesterday's low,
medium, or high range.

If the modified ADU isless than the ADU low range
factor, yesterday’slow range modified mean factor is
used to caculate estimated ADU in the succeeding
steps.
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If the modified ADU isequd to or grester than ADU
low range factor but less than the ADU high range
factor, yesterday’ s medium range modified mean factor
is used to cdculate estimated ADU in the succeeding
steps.

If the modified ADU is gregter than or equd to the
ADU high range factor, yesterday’ s high range modified
mean factor is used to calculate estimated ADU in the
succeeding steps.

4.1.25. Multiply the prior ADU by the modified mean factor
determined in 4.1.2.4. This becomes the new estimated

ADU.

41.2.6. Continuewith steps4.1.1.2, and 4.1.1.3 using the
estimated ADU cdculated in the preceding step.

Group-B-VVEE Final Rough-Document
Draft 10/13/0018/£12/0009/26/0009/14/00 Page #56




ARIZONA VALIDATING, EDITING, AND ESTIMATING (VEE)
MONTHLY AND INTERVAL DATA -DRAFT

Spreadshecet Calculations:
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# of Meters 19
# of Days in Month 30 (7D @D @) @)
Meter  Current Current  Last Month Last Month  Meter Current ADU *  Current ADU Last Month Range
Number  Usage ADU Usage ADU Reading Last Month ADU Squared ADU Squared Grouping |Assume
1 125 417 135 450 3731 18.75 17.36 20.25 Low _|[yesterday's
2 275 9.17 250 8.33 7475 76.39 84.03 69.44 High ADU low
3 114 3.80 142 4.73 3697 17.99 14.44 22.40 Low range factor
4 178 5.93 165 5.50 4888 32.63 35.20 30.25 Medium ||was 4.95
5 254 8.47 260 8.67 7358 73.38 71.68 75.11 High and the
6 299 9.97 189 6.30 6835 62.79 99.33 39.69 High ADU high
7 178 5.93 190 6.33 5278 37.58 35.20 40.11 Medium_{|range factor
8 158 5.27 136 4.53 4176 23.88 27.74 20.55 Medium [|was 6.4.
9 165 5.50 140 4.67 4329 25.67 30.25 21.78 Medium
10 235 7.83 255 8.50 7033 66.58 61.36 72.25 High
11 218 7.27 235 7.83 6500 56.92 52.80 61.36 High
12 110 3.67 119 3.97 3286 14.54 13.44 15.73 Low
13 98 3.27 105 3.50 2912 11.43 10.67 12.25 Low
14 85 2.83 129 4.30 3117 12.18 8.03 18.49 Low
15 169 5.63 110 3.67 3913 20.66 31.73 13.44 Medium
16 200 6.67 168 5.60 5221 37.33 44.44 31.36 High
17 147 4.90 178 5.93 4688 29.07 24.01 35.20 Low
18 165 5.50 201 6.70 5281 36.85 30.25 44.89 Medium
19 180 6.00 135 4.50 4446 27 36.00 20.25 Medium
Sum 7 ) 111.77 108.07 681.63 727.99 664.82
Mean Cg) 588
Std Dev o 18 Ranges Low High
ADU Low Range Factor Qo 503 Low 0 5.03
ADU High Range Factor @ 6.73 Medium 5.03 6.73 @
|High 6.73 or higher
) a®
@Meters Curr ADU Last mo ADU Curr * Last Mo ADU  Curr Mo sqrd Last Mo ADU Sqd
Low 6 22.63 26.93 103.97 87.95 124.33
Medium 7 39.77 35.90 204.26] 226.38] 191.27
High 6 49.37 45.23 373.40 413.66| 349.22
@ LowCD High
Modified Mod Std Range Range
Mean  Deviation Factor Factor
Low 0.84 0.45 0.58 1.33
Medium 1.07 1.17 0.28 1.58
High 1.07 1.70 0.28 1.58

Example validation routine for meter read the following day using the determinants calculated above:
Customer's Last Month's Usage = 200 kWh ADU = 6.67 Customer's usage falls in Medium Range

High Range Value: 200 kwWh X 1.58 =316 (B
Low Range Value: 200 kWh X 0.28 = 56 D

Usage falling between 56 and 316 is acceptable. Usage outside of this range fails the high/low usage check.

Example estimation routine for meter read the following day using the determinants calculated above:

Customer's Previous Usage = 200 kWh ADU = 6.67

Modified ADU = 6.67 X 1.07 (Medium Range Modified Mean Factor)
G = 7.14 Modified ADU

&

Determine where 7.14 is grouped according to the ADU low and high range factors (5.03 & 6.73 respectively)
7.14 > 6.73, therefore, the high range modified mean factor of 1.07 is used.

ADU Estimated usage = last month's ADU (6.67) X 1.07 = 7.14, rounded to 7
Total usage = ADU Estimated usage X number of days in the billing period. @
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Arizona:

14. The rules approved by the Director, Utilities Divison will be used by the Meter Reading
Service Provider for validating, editing, and estimating metering deta

PENNSYLVANIA None

Nevada = CUBR I nsignificant
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lllinois

2. DataVdiddion, Editing, and Edimation. At thistime, there are no nationd
sandards for data vaidation, editing, and estimation. Unitil such time asanationa standard is
developed, the following requirements provide the market with standard principles for
performing the Vdidation, Editing, and Estimation (VEE) process. These requirements ensure
that dl Metering Parties utilize smilar checks and
estimation methodologies. A detailed procedurd guide is included as Exhibit 1 as an example of
one methodology that is fully compliant with the principles below. Other procedures, including
the Utility's legacy methodology, should be dlowed insofar as they saisfy the requirements
defined herein.

The MSP shdl retain documentation of procedures used for presentation during an audit.
Additionaly, the MSP shall provide the procedures upon request to a customer, Supplier,
Utility, or the gpplicable regulatory authority. In the event the applicable regulatory authority
determines one detailed set of procedures be adopted, the proceduresin Exhibit 1 could be
utilized as the statewide standard; however, the parties should be able to determine how they
will vaidate, edit, and estimate as long as the following principles are met.

a. Thefollowing deta vaidation tests are required for kwWh and
KVARRN (if used in billing) interva data vaidation:

(1) Time check of meter reading device/system: compareto a
standard that is traceable to a nationa standard time source. Accuracy tolerances shal be +/- 3
minutes. Such check should occur before data collection for the day begins. This check shal be
performed by the MSP.

(2) Time check of meter: compare to a traceable standard.
Accuracy tolerances shdl be +/- 3 minutes. This check shall be performed by the MSP.

(3) Pulse overflow check: verify that number of pulses does not
exceed maximum. This check shdl be performed by the MSP.

(4) Sum check: verify that sum of intervas equalstota
consumption. This check shdl be performed by the MSP.

(5) Spike check: check for usage spikes. This check shdl be
performed by the MSP.

(6) Highlow check: check for too low or too high
consumption. Check should utilize average daily usage for billing month one yeer prior.. This
check shdl be performed by the M SP based on 13 months usage history provided at the time
the customer account is transferred and maintained theregfter.
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(7) Meter identification check: verify meter identification
number when reading. This check shdl be performed by the MSP.

b. Thefollowing tests are required for monthly data validation:

(1) Highlow usage check: check for too low or too high
consumption. Check should utilize consumption for billing month one year prior. This check shall
be performed by the MSP.

(2) HighVlow demand check (applies to demand readings only):
check for too low or too high demand. Check should utilize demand readings for billing month
one year prior. This check shal be performed by the MSP.

(3) Time-of-use check (appliesto TOU data only): verify that
sum of usage by time period equalstotal consumption. This check shal be performed by the
MSP.

(4) Time check of meter where gpplicable (TOU meters):
compare to a traceable standard. Accuracy tolerances shal be +/- 3 minutes. This check shall
be performed by the MSP.

(5) Zero consumption for active meters: vdidate dataif no
consumption shown for active meter. This check shdl be performed by either the MSP or the
MSP.

(6) Meter reading did/digit quantity: verify that number of
didd/digits reported is same as number of didgdigits on meter display. This check shdl be
performed by the MSP.

(7) Did decimd quantity: verify number of decimd places
displayed on meter is correct (gpplicable for on-site reads only). This check shal be performed
by the M SP.

(8) Meter identification: verify meter identification number when
reading. This check shall be performed by the MSP.

c. lrregular Usage Customers. An irregular usage customer is one
whose usage pattern does not follow norma usage patterns and consstently fails the spike
check, kVARh check, or high/low usage check. A customer may be identified as an irregular
usage customer by its MSP if:
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(1) The customer data fails the standard vaidation check for
three consecutive months and the M SP verifies that the data represents the actua customer
usage or the MSP is natified by the customer’s Supplier or previous MSP of the irregular usage

pattern.

(2) If acustomer has been identified as an irregular usage
customer, the MSP must notify both the Supplier and the Utility. Standard validation tests may
then be modified based on the customer's usage pattern.

d. DataEgimation. Dataestimation is required when an actua meter
read is not available or data has been determined to be invdid. The following data estimation
rules are required for cumulative data estimation:

(1) Use higtoricd datafor same customer a the same location;
use rate class data if historical data for same customer is unavailable.

e. DaaEdimation. Dataestimation is required when an actua meter
read is not available or data has been determined to beinvalid. The following data estimation
rules are required for interva deata estimation:

(1) When lessthan two (2) hoursis missng: use straight-line
interpolation.

(2) When more than two (2) hoursis missing: use historica data

for same customer at same location; use rate class dataif historical datafor same customer is
unavalable
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New York
C. Data Validation, Editing and Estimation
1 Data Quality
@ Clocks in time based meters may be maintained on loca timein any
time zone but must be synchronized to within +/- three (3) minutes of

the Nationd Ingtitute of Standards and Technology (NIST).

(b) Usage datawill be supplied as measured by metering devices unless
otherwise indicated.

0] Data known to be inaccurate or missing will be replaced with an
estimate and flagged appropriatdly.

(i) If acustomer reads his own meter, it must be flagged as
Customer Read.

(© The MBSPMRSPM RSP shdl retain documentation of al procedures |
used for VEE. These procedures must be made available to the
fallowing:

0] An entity performing an audit
(i) A customer

@ii)  AnESCO
(iv) A uility
V) Staff

2. Data Validation Requirements

@ The following tests should be made by the MBSPMRSPM RSP to
vaidate revenue cycle data:

0] High/low usage check: check for too low or too high
consumption. Check should utilize consumption for billing month
one year prior.

(i) High/low demand check (applies to demand readings only):

check for too low or too high demand. Check should utilize
demand readings for billing month one year prior.
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@)y  Time-of-use check (gppliesto TOU data only): verify that sum
of usage by time period equals tota consumption.

(iv)  Timecheck of meter where gpplicable (TOU meters): compare
to atraceable standard. Accuracy tolerances shdl be +/- 3
minutes. This check may be performed by the
MBSPMRSPM RSP during data processing or during retrieva |
of the datamanually.

V) Zero consumption for active meters: vaidate dataif no
consumption shown for active meter.

(vi)  Meter reading did/digit quantity: verify that number of
didd/digits reported is same as number of didgdigits on meter
display. This check must be performed during a manual retrieval
of meter data.

(vi)  Did decimd quantity: verify number of decima places disolayed
on meter is correct (gpplicable for on-ste reads only). This
check must be performed during amanud retrieva of meter
data

(viii)  Meter identification: verify meter identification number when
reading. This check can be performed during a manud retrieva
of meter data or through an automated communications link.

(b) The following checks must be made by the MBSPMRSPM RSP to |
vdidate interva datafor energy or reactive quantities.

0] Time check of meter reading device/system: compareto a
standard that is tracesble to a national standard time source.
Accuracy tolerances shall be +/- 1 minute. Such check should
occur before data collection for the day begins.

(i) Time check of meter: compare to atracesble sandard through
an automated meter reading system. Accuracy tolerances shdl
be +/- 3 minutes.

(iir) Pulse overflow check: verify that number of pulsesin each
interval does not exceed maximum.

Group-B-VVEE Final Rough-Document
Draft 10/13/0018/£12/0009/26/0009/14/00 Page #64




ARIZONA VALIDATING, EDITING, AND ESTIMATING (VEE)
MONTHLY AND INTERVAL DATA -DRAFT

(v)  Sum check: verify that sum of intervals equastota
consumption.

V) Spike check: check for usage spikes.

(vi)  High/low check: check for too low or too high consumption.
Check should utilize average daily usage for billing month one
year prior.

(vii)  Meter identification check: verify meter identification number
when reading.

(© Irregular Usage Customers. Anirregular usage customer is one whose
usage pattern does not follow normal usage patterns and consistently
fails the spike check, kVARh check, or high/low usage check.

@ A customer may be identified as an irregular usage customer by
itsMBSPMRSP if the customer datafails the standard |
vaidation check for three consecutive months and the
MBSPMRSP verifies that the data represents the actua
customer usage or the MBSPM RSP is natified by the
responsible ESCO or utility of the irregular usage pattern.

(i) If acustomer has been identified as an irregular usage customer,
the MSDP musgt notify both the ESCO and the utility.

(i) Both the ESCO and the utility maintain the right to reclassfy the
customer as not having irregular usage.

(d) Standard validation tests may be modified based on the customer's
usage pattern. These modifications should be approved by dl parties
before being applied.

3. Data Editing Requirements

Some data errors, such as missing readings, missng digits, consumption outside
of the range of possible use, communications errors, etc. may be detected
during dataretrieva and processing.

@ The MBSPM RSP will be responsible for examining retrieved metering |
data, detecting errors or missing data, and resolving those errors where

possible.
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(b) Resolution of discrepancies that are under the control of the
MDSPMRSP will be reached within 10 days. |

(© Once resolved, corrected data must sent to the appropriate entities on
that day.

(d) If the MBSPM RSP can not directly resolve the discrepancy within the |
dlotted time frame, it will:

@ Provide an estimate of the data
(i) Submit a request for investigation to the ESCO and utility.

(e Investigation of unresolved discrepancies will be the responghility of the
ESCO.

@ The investigation must be completed within 10 days.

(i) Where utility involvement is required, arrangements must be
made in accordance with the Access/Coordination/Timing
Section of this document.

(iir) Configuration updates based on resolving an investigation
should be provided to al parties within the timeframe of the
investigation.

® Issues not under the direct control of the ESCO or utility may require
additiond time for resolution.

0] Tdephone line fallures are an example of thistype of issue.

(i) In these cases, the ESCO and the utility must be notified of the
delay and the expected resolution date.

(i) Resolution of discrepancies shal be reached within 10 days of
the resolution of the issue not under ESCO or utility control.

4, Data Estimation Requirements

Data estimation is required when an actual meter read is not available or data
has been determined to be invalid.
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@ Cumulative readings may be estimated based on historical datafor that
customer at the same location or on rate class dataif historical datafor
that customer is unavailable.

(b) Interval data may be estimated according to the following:

0] When less than two (2) hoursis missing use sraight-line
interpolation.

(i) When more than two (2) hoursis missing use historica data for
that customer at same location or use rate class dataif historica
datafor that customer is unavailable
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